The globules occur in glassy and finely crystalline basalt, in gabbro, and in peridotite. A few globules 8 µm in diameter were located but the majority of them were less than 4 µm. They make up 0.0001% or less of the sample where the sample is unaltered and are considered to be magmatic in origin. Bulk chemical analyses of the globules vary widely due to their inherent mineralogical inhomogeneity and small size. But with the large number of samples probed, the average analysis of globules listed below are probably representative. Magnetite ranges from 0 to 25%. The partition of these transition metals between synthetic sulfide and silicate liquids has been measured experimentally by MacLean and Shimazaki (in preparation) . The "metal in sulfide liquid/metal in silicate liquid" coefficients are: Fe(1.2), Co(7), Ni(150), Cu(50), and Zn(0.5). These coefficients explain the absence of Zn, the low Co, and the higher amounts of Ni and Cu adequately, assuming they were all present in about equal amounts in the magma (see Prinz, 1967) . However, the Ni/Cu ratio for globules in the basalts is 0.5, whereas Ni was probably initially as high as Cu in the magma. Ni contents of the magma are, however, controlled largely by olivine fractionation. The formation of the globules may have been late in the crystallization history of the basalt due to loss of sulfur as vapor, thus much Ni would be tied up in olivine and the Ni/Cu ratio of the globules would be low. The Ni/Cu ratio for the gabbro is 1.0, possibly indicating little or no loss of sulfur in the intrusive environment and early globule formation. The higher Ni/Cu ratio of 3.3 in the peridotite indicates equilibrium of the globules with a more picritic magma.
The metal contents and low Ni/Cu ratios of the globules are similar to those studied in Hawaiian basalts by Desborough et al. (1968) . They are also very similar to sulfide liquid extracted from a lava lake in Hawaii by Skinner and Peck (1969) . Magmatic sulfide ores associated with gabbroic (noritic) rocks at Sudbury, Ontario, and elsewhere have Ni/Cu ratios close to 1, whereas ores in ultramafic rocks have higher ratios, usually 10:1 or higher (Naldrett, 1973) .
Individual Sulfide Grains
Individual sulfide grains occur in all rock types in all the holes. Chalcopyrite, pyrrhotite, and very minor pyrite form about 0.001% of basalt that has not been affected by late smectite-calcite alteration. The sulfides form interstitially to silicate grains and are usually less than 20 µm in largest dimension. The same minerals are found in the gabbro at Site 334 but are larger and more abundant. Pentlandite and chalcopyrite are plentiful in the serpentinized peridotite, forming about 0.5% of the rock. A very small amount of bornite was found in the peridotite.
Microprobe analyses show a wide range of compositions, from CuFeS2 to CuFe2S?, in the minerals listed as chalcopyrite in the basalts. They probably represent "intermediate solid solution" (Cabri, 1973) formed during the cooling of the rocks. Chalcopyrite in the peridotite and gabbro is close to CuFeS2 in composition.
Pentlandite is the most common individual sulfide in peridotite, and it also occurs in the globules. The Ni/Ni+Fe ratios of pentlandites from this rock are plotted in Figure 4 . The two types of pentlandite occurrences are indistinguishable in composition and cluster close to 0.49 (Fe4.6Ni4.4Ss), indicating Note: g = chalcopyrite -cubanite; cp = pyrrhotite grains; po = pentlandite grains; bn = bornite; py = pyrite grains; p = phase determined within grain or globule; p? = undetermined or possible phase; poa = pyrrhotite with adjacent chalcopyrite; cpa = chalcopyrite and adjacent pyrrhotite; cp, py = chalcopyrite adjacent to pyrite; py, cp = pyrite adjacent to chalcopyrite. equilibrium was attained throughout the sample below 610°C, the upper stability limit of pentlandite. The composition of the pentlandite indicates it would be compatible with either pyrrhotite or pyrrhotite and pyrite, depending on temperature, but neither mineral was present.
Late Pyrite Mineralization
Pyrite on fracture surfaces, in veinlets, and in vesicles in basalt has a very close spatial distribution with zones of alteration in which smectite and calcite are visible. It makes up about 0.5% of the rock as large euhedral crystals (up to 2 mm) and very thin coatings on the surfaces of fractures and vesicles. Small pyrite grains are disseminated through altered basalt. In these zones magmatic globules and pyrrhotite grains are absent but chalcopyrite may be present. Co and Ni range from 0.05 to 0.6 wt % in pyrite. The distribution of both elements is very erratic both within and between grains. Mn, Cu, Zn, and As were below detection limits.
Clearly the large amounts of S, Fe, Co, and Ni in the pyrite cannot be accounted for by alteration of earlier formed sulfide globules and individual sulfide grains. Sulfur appears to have been added, but Fe, Co, and Ni could be derived directly from the basalt. 
